were carried out to determine whether ATP or its metabolites are increased in vascular perfusate from the guinea pig stomach in response to stimu lation of vagal non-adrenergic innervation. Compounds in the perfusate were identified by paper chromatography and by determination of the absorption maximum in ultra violet rays.
It has been proposed by Burnstock et al. (1) that adenosine triphosphate (ATP) or an analogue is the possible transmitter of non-adrenergic inhibitory neurons. Their obser vations on the release of the substance from the inhibitory neuron were that adenosine and inosine, metabolites of ATP, increased in the vascular perfusate from toad and guinea pig stomachs by the stimulation of vago-sympathetic and vagus nerve, respectively (1, 2, 3) ; that adenosine monophosphate and a trace of ATP and adenosine diphosphate were released by electrical stimulation into the bathing medium from Auerbach's plexus isolated from turkey gizzards (1) ; and that tritium was released by electrical and chemical stimulations from the non-adrenergic neurons in the guinea pig taenia coli previously soaked in medium containing 3H-adenosine (4) . The release of adenine compounds from guinea pig stomach in response to vagal nerve stimulation, was not precisely described in the report of Burnstock et al. (1) .
Kuchii et al. (5-7) did not elucidate the relationship between the inhibitory responses
to non-adrenergic inhibitory nerve stimulation and 3H-nucleotide release in the guinea pig taenia coll. Recently, Ohga and Taneike (8) 
MATERIALS AND METHODS

Nerve-stomach preparation
Guinea pigs of either sex, weighing 500-800 g, were anesthetized with pentobarbital sodium (40 mg/kg, i.p.). Artificial ventilation was applied via a tracheal cannula. After immobilization with gallamine, the left ribs from the 8th to 13th were removed, and the abdominal cavity was widely opened by incision of the left flank. To perfuse the stomach through vessels from the celiac artery to the portal vein, the following vessels were ligated and cut; 1) the splenic artery and vein close to the hilus of the spleen, 2) branches of the left and right gastro-epiploic arteries and veins to the great omentum, 3) branches of the splenic artery and vein to the pancreas, 4) the cranial mesenteric artery just above the bifurcation of the intestinal artery, 5) the cranial mesenteric vein above the gastro-splenic vein, 6) the descending aorta just below the celiac artery, 7) three pairs of the inter-costal arteries above the bifurcation of the celiac artery, and 8) the hepatic artery and portal vein just above the hilus of the liver. The spleen, great omentum and most of the left pancreas were removed.
At about 1.5 cm below the pylorus, the duodenum was tied and cut.
A polyethylene tube was inserted into the stomach through a duodenal opening and was fixed by ligation. Through this tube the luminal contents of the stomach were washed out repeatedly with modified Krebs solution and the stomach was filled with 10 nil of the solution. Both vagus nerve trunks were separated from the esophagus and used for stimu lation. A glass cannula tied into the esophagus held the preparation. The isolated nerve stomach preparation was placed in a moist chamber kept at 38'C and was closed with a plate provided with openings for tubes and electrodes.
Nutrient medium and perfusion
Perfusion medium used was modified Krebs solution of the following composition (mM) equilibrated with 95 % 02-!-5 % CO2 mixture: NaCl 118.0, KCl 4.7, CaC12 2.5, MgSO4 1.2, KH2PO4 1.2, NaHCO3 25.0, glucose 11.1. Atropine (0.5 ug/ml) and dextran (T-70, final concentration of 5 %) were added to the solution to reveal the non-adrenergic inhibitory response (9) and to keep the preparation from becoming edematous, respectively.
Perfusion was carried out via a polyethylene cannula inserted into the descending aorta above the bifurcation of the celiac artery, and the perfusate was drained from the small incision made on the portal vein. The solution was delivered by a roller pump (perpex, LKB or Micro tube pump, Tokyo Rikakikai) with a constant rate of 3-5 ml/min, and was warmed before entering the aorta by passing through a heat-exchange coil maintained at 38'C. The apparatus used for perfusion of the preparation was much the same as described Recording and stimulating
The vagus nerve trunks were stimulated via Ag-AgCl electrodes. Rectangular pulses were delivered from an electronic stimulator (MSE-3, Nihon Kohden). Intra-gastric and perfusion pressure were recorded with a pressure transducer (LPU-0.1-360-0-III, Toyo Meas.
Ins., and MP-4, Nihon Kohden) connected to amplifiers (RP-3, D3-25, Nihon Kohden) and a penoscillograph (WI 269, Nihon Kohden).
Collection of samples
In the recycling perfusion experiment, the preparation was rinsed with a nutrient medium for I hr, prior to collecting samples, in order to eliminate the remaining blood in the vascular bed and to equilibrate the preparation to the experimental condition. 7.5 ml of nutrient medium was then recycled for 30 min with or without stimulation of the vagus nerve (for period, the perfusate was collected as a test or a control sample.
The stomach vascular bed was washed with fresh solution for 5 min between each recycling perfusion. In the case of ordinary perfusion (un-recycling) experiment, the perfusate was collected for 5 min before, during and after the continuous stimulation of the vagus nerve (for 5 min with pulses of 2 msec at 20 Hz).
Only test samples collected during remarkable relaxation were em ployed for the examination.
Paperchromatography
The perfusate was collected into an ice-cold test tube, to which was added perchloric acid to make a final concentration of 3". After centrifugation, at 3,000 rpm for 15 min, purine and pyrimidine compounds in the supernatant were adsorbed onto activated charcoal By the examination of the re-chromatography of the eluate from F3 with solvent IV (Fig. 2c) and absorption maximum, F3 was found to contain Hyp and a slight amount of Ado.
F4 located between Adn and Ado or Hyp on the chromatogram developed with solvent I.
With solvent IV, the eluate of F4 traveled as fast as Hyp (Fig. 2d) , but the absorption maxi mum of F4 at 255 nm differed from that of Hyp at 249 nm.
The perfusate from the resting stomach showed four spots (F1-F4) on the chromatogram developed with solvent 1. F2 consisted of Urd and Xan, and F3 was composed of Hyp and a slight amount of Ado. The remaining two spots, which were not identified, did not contain Adn, Ado, Ino, IMP or adenine nucleotides.
Breakdown of ATP during recycling perfusion ATP (2 moles) in 7.5 nil of perfusing solution was recycled for 30 min. One tenth aliquot of the perfusate was employed for the charcoal adsorption procedure and a quarter of the eluate was applied to the chromatography paper. The chromatogram developed with solvent I exhibited two dense spots and one faint spot (Fig. 3a) . The Rf values of the former corresponded to those of Ado or Hyp, and Ino, respectively, and that of the latter was close to that of AMP. With chromatography using solvent IV, the spot which had the same Rf value as Ado or Hyp was seen to contain a large amount of Hyp and a small amount of Ado (Fig. 3b) . The absorption maxima of each spot which corresponded to Ino, Hyp and AMP were also identical with those of the authentic compounds. In contrast to the results of Burnstock et al. (1) with toad stomachs, ATP seemed to be broken down mainly into Ino and Hyp in the guinea pig stomach. These compounds were, therefore, expected to increase during vagally induced relaxation.
Effects of stimulation of the vagus nerve
The pharmacological properties of the inhibitory response of the present preparation to the vagal nerve stimulation were quite similar to those of atropinized stomachs (9, 11, 12) . Vagal nerve stimulation invariably caused relaxation, which was not considerably affected by guanethidine (1-5 /eg/ml) or bretylium (1 /ig/ml) and reversibly blocked by tetrodotoxin (0.1 tzg/ml). The inhibitory responses were repeatedly obtained without significant diminution for more than 3 hr after the start of perfusion (Fig. 4) .
The chromatogram of the perfusate, recycled for 30 min with the vagus nerve being stimulated, showed the same number of spots as the control and no new spots were detected ( Fig. I column S) . The Rf values with various solvents and the absorption maxima were consistent with those of the control. The size and the density of each spot were similar to those of Fl-F4 in 2 out of 5 experiments (Fig. I a) , and were rather reduced in the remaining 3 (Fig. 1b) . As shown in Fig. 5 , the substances in the perfusate gradually decreased with a lapse of time after the start of perfusion. For this reason, the effect of stimulation of the nerve was then examined over a shorter period, that is, the preparation was perfused ordi narily (un-recycled), and the control and test samples were collected in a series in a short time.
The perfusate was collected for 5 min, 30 min after the start of perfusion. The chro matogram of the control sample, collected before and after the stimulation of the vagus nerve, showed four spots which were termed F1', F2', F3' and F4' from bottom to top (Fig.   6 ). F2', F3' and F4' corresponded to F2, F3 and F4, respectively, with respect to the Rf values and the absorption maxima. F1' was considered to be Ino because of the agreement with the Rf value and absorption maximum. Again in this method, stimulation of the vagus nerve failed to increase these compounds appreciably (Fig. 6S) , though the stomach was fully relaxed during the stimulation period of 5 min. There are other inconsistencies between our results and those of Burnstock and his colleagues.
One is the type of compound found in the perfusate from the resting stomach.
The compounds identified in the recycled perfusate were Hyp, Urd, Ado and Xan. In addition, Ino was also contained in the ordinary perfusion experiments. Hyp, Urd and Xan were apparently not detected by Burnstock et al. (1) . Another concerns the metabolites of ATP. We considered the metabolites of ATP found in the present experiments to be mainly [no and Hyp, and partly AMP and Ado. On the contrary, ATP was reported to be converted to Ado, Ino and Adn in the toad stomach vasculature.
In our experiments, we collected both the test and control sample from the same pre paration, while Burnstock and co-workers collected each sample from different preparations.
The increase in the amount of the compounds in the test sample, if any, can be more precisely detected in our collection method, by comparing the test sample with background amounts estimated from the control sample collected immediately before and/or after the stimulation of the nerve. In addition, the relaxation of the stomach induced by vagal nerve stimulation, i.e. by excitation of the non-adrenergic inhibitory neuron, was ascertained in the presence of atropine and the test sample was collected during this relaxation.
In contrast to the results from the toad stomach, those obtained from the experiment using the guinea pig stomach were described only briefly by Burnstock et al. (1) . As a detailed description of the experimental condition in the guinea pig stomach was not given, we cannot provide a precise explanation for the discrepancies in the results.
